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m ^ ^ - m m ^ M. A ^ m m ^ m 7F ^ ^ 

o IS] it # It ^ tb ^ tfl ^ 'fi # ' n m tt tfl ^ ^SL 

' j-x ^ # - *t -i- m o # ^ it # ^1?- M ifi A ^4 -I- m ^ 

M >4 ' i-X :5i # - M i§ >S Ifs >4 ^ ^ ^ ^ ^ tfl ^ -fi ^ 

m M ^ m m ^ ^ m ^ u M B m in. ^ ^ M 0^ m 
It ° 



C^^B^^M ' Method and Apparatus for Equipping Personal Digital 
Product with Functions of Recording and Displaying of the Digital Video/Audio 
Multi-media) 

The invention provides a method for 
equipping personal digital product with functions 
of recording and displaying of the digital 
video/audio multi-media, comprising: providing a 
modulated interlaced video signal and an analog 
audio signal for de-modulation and de-interlacing 
of the interlaced video signal; at the same time 
processing digital transformation of the analog 
audio signal for digitalizing the analog audio 
signal to obtain a digital audio signal; then 




i 

^ m ■ ^ — SI 

TO # # M; : 

2 0 4^ ^ B« ^ ^ M. 

2 1 *t -fi IfL ^ 7t 

2 3 -f- tfl tb ^SL n ^ 7t 

2 4 it ^iL ^£ m ;^ ^ TG 

25^'fi-i-tfLa^^-?-7G 

2 6 ^ m /-f- tfl. I§] >4 S 

27 m m -f^- ^ ^ 7t 



^X^^HiS^^ ■ Method and Apparatus for Equipping Personal Digital 

Product with Functions of Recording and Displaying of the Digital Video/ Audio 
Multi-media) 

compression the de - i nt er 1 ac i ng video signal and 
the digital audio signal to obtain a compressed 
de- i n t er 1 aced video signal and a compressed 
digital audio signal; putting the compressed 
de- i nter 1 aced video signal and the compressed 
digital audio signal under synchronous process to 
obtain a synchronized compressed video signal and 
compressed audio signal; finally, outputting the 
synchronized compressed video signal and 
compressed audio signal to a processing unit of 




^SL^^Hi^^ ' Method and Apparatus for Equipping Personal Digital 

Product with Functions of Recording and Displaying of the Digital Video/ Audio 
Multi-media) 

digital apparatus for selecting from recording or 
displaying the digital video/audio multi-media of 
synchronized compressed video signal and 
compressed audio signal. 
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s.-^mt^m (1) 

- . I m m M m m ^ 

^ # m ^ - # J-X -fin A #t ^iL ^ ^ A ^ ^iL M 

# ^ It >4r ' ^ m m - m^tin /^M,<SL A ^ ^ m 
:sL m yf-^ ^ ^ 0^ m ^ ^ ^ >^ ^ ^ ^ » 

^ @ ^ t m ^ a # it 6^; 'M >^ T ' M tb ^ 6^7 f: > -f- # 
^ :^ ;^ # ^ J?. ' >*f >*»f 1^ ^ 6^1 >t m ^ ^< ' 

#J :ito -i® A € J® ( Personal Computer: PC) - ^ it m m 
( Laptop or Notebook : NB) - -fli A ^ 'fi ^ S ( 
Personal Digital Assistant; PDA) - ^ >itL ^ ¥k ( 
Digital Video Camera; DVC) ^ ti: M ^ ( Digital 
Still Camera; DSC) >5L i# *t >g. € ^£ ( High Definition 
Television: HDTV) ^ > m ^ it ^ ^ ^Sl m ^ Sl A ^ ^ 

^^SL ^tm^ ^ ^ ' A ^ ^ ^ Ml t ¥t ^ ^ ^ i^^ ^ 

' ^ 3. M ^ X Jt «^ J ^fj ' # ii. t m * A 

' m ^ ; - m tb f: 4£ m it >fi # - -fffl a > - ^® *t 

>fi € ^£ ^ it ^ iM. =- ^ E9 #1 ^ H ^ 1^ @ ' # ^7 i ^ 

tfL ^ -^r if ^ m fife Jl ;5- ^ ' li jtb # ^ It ( 

Multimedia) 6^1 m ffl # J-X ^ 1* # ' ii ^ t i-X -g- ^ ;^ ^ 
m Jl a ^ t -fff # # >^ 6^1 ± ° m tf 6t ^ ^> It ( 

multimedia) ^Jl^lti^^^^^^ ^ ®* ^ if^ - 
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S.-#B^tJLa^ (2) 

^t^4#tm' iffj ^ it^j m. A KJ^ S. ^ 

^ m ^ A ' ^ m ^ ^ 0' M ^ t^L o 



a Jl 6fj IS 



.m # ^ >^ ^ i§ at ' -t-f. '■#tflj ^^fc-^l^ ' 

fffj ^ >fi tTL 1^ J a 3£ # # tfL J -^1^ ' # tfl ^ 

r t J |k r ^ >f J . S jtb 4 £> o-p t i r + ^ ^ J 

» ^ : ^ ^ ^ tb ^ € ' k m ij ^ ^ m ^ 

m f # tfi J A ' ^ ^ m m ^ ' # a a » -sl^ ^ x 

il- PI. HP *T 3^ - 41^ >f ' *t t m J: t 4it m tb # # 5- *t 'fi 
Bf ' ^^:lr:5^:ir^ 6^j^E1fl^St5:# ( video processing 
equ i pment) '7^ '>L> m >if M tb tfl Mi # # ^ *t -fe. IfL ^ life ° 

# ' a a ;^ ^ tb € ^£ 6^1 # ^ ( standard) ffj f ' tf 
^ Nation Television Systems Committee ( NTSC) 
Phase Alternation Line( PAL) ^ ^ ^ ^ ° ^ 0 ^ ^ ^ 
® #. # ffl HTSm ^ ' ^ A J^^ 525i^ 0 ^ ^ m A - "iM t. 
^ ^ A ^ ^ t Sj ( frame) ' -tb, ?^ ;^ i-X 1# 3 Ot ® ( 4 © ) 
ii^l it >^ 4 41 m o ^ - #1 t ® 6(1 525^ ^ it - =k 

W tl % ^ ' t?n a IW) # 6^ ^ ^ t - -fin 4 S» ° 
^ U n ' ^ % m n ^ % ' t # ^ 6^ ii # ^ 2,il ' 

rS7 a 3 ^ 5 ^ im m ^ n » J: J. ^ 5 2 5^ ' # E7 $'J ^ 

2^ ^ a 4 ^ 6 ^ 8iKj ;>Ii >^ 4 ft ife # • S itb ^ 1^ _h m ^ # 




^81 



i - ^^nmn (3) 

^ }f JS. yf m ^ i ^ ' A ^ M. - ^ - -^^^^A-i:^^ 
m ' it tl A Hi # J ^ M ^ ^ SL m m 
( Interlacing) j ^ Mk ^ ( format) » 

^lt?£ffltfl?l; (Interlaced Video Signal) ^^i^'f® 

^£ i# ( f i e 1 d) m M ^ ' ^ t # - 'f® i# K ^ ^ f Ml. 6^ 

( odd lines) f Ml- 6^J *t .i^ (even lines) ° ift >ft 



il- « ( image 


capture) i^ ^ ' % ^% ^ 


If^^ (camera 


) # ^ - -f® ^ 




( 


on instant in time) ^ 




M <^ ^ M. 


^ ' m 16.7* 


^> 


(milli-seconds) ^k. ' 
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m ^ m ^ 










f Ml- *t ^ 'f^ ^ 




m. ^ Fai ' 


^ — # 








# ( temporal shift) 
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m ^ ^ A M 


^ # jL 4 ® ffij 




> 








n ^ ^ ^ 0 


^ t S ffij f 








-fe f Ml. 6^ it a :t l§ # 




( serra t i on 


) ^ % \t ^ ^ 








1^ 1^ (b lurred) » jkb 
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* *^ ^ if 


*t it ^ * 








# -fe^ .41 (?P 2 62. 5# ,41 ) 














K * >f ^ ^ >f|. - ^ 60 )^ 




>^ ( 


r eso 1 u t ion) 














il >S. ^ 7F «" 


it 






t ® A af< ;t ' 5^ 




5. ;^ It A BBl 


6^ ^f, * ^ f 'J ^ 
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motion artifacts) 




t © — e. ;^ 


A ' ^£ # ^ i'J 


# 






*a A ' # 5- # -I: # t ® 






^ it it # 
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J ^ ¥j 4^ 










#^4^ ''iiII>^#^o ( progressive 
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i - ^mmn (4) 

scan) J ^itm^mik" J'i >^ # |g j ^ a 1 - 2 - 35% ,^ . 

5- 5 2 5# m ' - ^'11 Ji- ^ m ^ ^ .it ' ii J- J-X 6 0 

. g|itb^#^^it^;l: ^ m, n W J 

>fg- ' S i?& 4 ® J-X 5 2 5^1^ # it >ji M H ( mon i tor) Ji m 

7F t ® » t ® ^ J. >f ' i£ ^ m ^ ^ J :t 

# -f^ .S. m 7F « 



^; ffn ' ^ NTSC,% 6^ fMI- tR ^ ' a ^ jL ' -f;} 

^ 6^/ t ® ^ r ;,|| ;^ _j 6^ il 7F ^ ' :^ >if - 

M * 5C. ^ # 11^ ^ 6^/ DVDf^ >1 ' JL # -jSl ^ ^ # ^ € ( 

HDTV) _L#:^>S.m^Bip . 

® ' m it ^ ^ m m ^ ^ M. ( m p. ^ j^. ^ m - ^ 

^ " ^ m ^ - fo'm. » 'Sl- ^ ^t^m ^ m ( De 

-interlace) j 6^ a # ^ m ' ^ m ' ^ ic. ^ j 
^m^^^^^ ( interlacing) # ^4 m >^ # ( 
progressive) 6^1-^:^?*: » 'f^Moilf^^il^*!-;^^?^ ( 
Standard Definition TV: SDTV) ^ ^ ^ m % ( 

High Definition TV; HDTV) ' * ^If # it * 48 0i^ 
^ It # ( 4 8 0 i ) ^ ^ S. 1 2m ^ n ^ ( 7 2 0 p) » 1^ # 
^ ^ 6^ # ^ * ili^ ^ It ( De-interlacing) # ^ # ( 
resampling) i^^S^lli^M^ ' ^t^^lt ( De- 
interlacing) ;l:i^^®^^t#3t;i.|^#<J ' it;l:S4?-^-^it 




s.>^mn^H (5) 

JBL^^^¥}tLmm^W^^t^^f^^^SL^l . ^ -ko ^ ^ m ^ 

^ 2t ^ &t ' ^ij ii ^ 34 f ^ ^1- f ^ ^ i ;^ ( 
misalignment) ° mm M. ^ ^ -SL^ SL • 

^ 1^ J: ^ >^ ^-1, ^ "^r A * 6^; J'll >»f # ( progressive, 
i mage) •> t ^ - SL n ^ 'A ^ B it M. ^ ^ ^ ' )lf 
M # ^ #. a * ^ o 

ffi ^ ^ 1^ 6^ #T ^ J-X ilf ^ ^ # -fe^ ( 
interlacing) ^ ^ ^ ^ ( progressive) ^.^Jili 

m M. ^ ^ff ^ ^ ^ ^ M m ' ^ A m ^ - ^ .t^ ^ 

^ ^ '}K. ' tt A m ^ m it A ^ ^ ^ ' ^ ^ # itb .fi ' ^£ 
A m ^ ^ m M $t m i ^ ' m # # fl^ f-'l ^ 4a • # # 
H ^ fl- ^ ^ # $'J fl.^ 6^ Bl ♦ -fa A *f t«r # -f^ 6f) ^ m 

" i!l ^ ^ ^ ^ ( De-Interlacing) A ^ ^ m ±. ♦ ^ 

( algorithms) ^ a ^ m. ^ ' ^P^#*!? 
^I'ft ( non-motion compensated) ( motion- 

compensated) » 

l.J^#t<;^S'ft^ic.^>t^>^ ( De-lnterlacing Non- 
Motion Compensated De- I n t er 1 ac i ng Algorithm) - 

^ ^ ffy ^ i^ ( non-motion compensated) 6^ ^ ^ >t 
% ^ ^ m ^ & ^ ^ ^ ^ m m ^ ^ ( weave) 3. 
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3- ' ^mi^m (6) 

•\k ( Bob) ' ^ ^ ^ m. ( weave) ^ ^ t ^ 

^ ^ - ^ " 

( weave) WL A m ^ "l® ^ ^ ^n. m ^ t ( overlaid 
) ^ A ^ ^ ^ ( woven) >ji - ^ ' J-X ^ i - -f® m >^ 4 ® ( 
progressive frame) » ffij it ^Sl # HiS: >4 S # # -ff. 
' Sfc -^r i-X :f [5] # [ft # ^1. ^ ^ *^ ( al ignment) » 
S) ^ # $'J - -fin >f ^ ^ ^ ; -fa > # >4 ^ f ^ 

i$. ^ m. ' m dJ 0 6^; i& # ( serrations) ^ 

4, ii ( feathering) ' HAm^^i^m^^^m^^mifrjA 

±. Ml . ^ m ^ ^ m it ^ ^ ^ it ^ A - m ^ ^ ^- ♦ M. 

S >^ *t ^1- 1^ ^ #i: fMI- fal - fal ^iL # ' S ^ m 

misalignment) «> & A J£ iig # ^ 4, it ' ;^ *^ 

^ 6^1 4 ® ' ii # il« 6(J ^ # ^ 4:. ii 6(J 'It ' -it >^ # 

^ A ^ 1^. ^ % ^^^^ ikT A ^ m " 

^ ' * «{r ( Bob) K^^^Tv^-fl-^fj^t-^C 

m ( iH itp ^ ^ i^ ^ ^ ^ it ) ^ ^ - m ^n. m ( ^ ^ 

^ ^ M it ) Wl A^it^ ^ ^ ( discarded) ' m M it ^ ^ 
i ^ # ^ # >^ A # 7 2 Ox 4 8 61^ S'i 7 2 Ox 2 4 3 » it -fSl 

* - ^ ^ # 6t ^ -f^ ' wi m ^ m n ^ ^ m ^ - ^ 

&fj S S fal ( voids) ' J-X -fE )lf 1^ # EJ $«J 7 2 0x 486«' it 
^Sl ^ i^ ^ 'l^ .fi ;^ ^ ^ m ^ i ^, ^ -f^^ ( mot ion 




i ' ^mn.m (7) 

art i facts) ^ B M. X t ^ ^ t ^ ^ ifh ^ ^ n A 

^ ^ m ^ ^ t. ^ ^ff ^ ^ M m m K ^ ^ m ^ 

- ^ ^ m it m it ^ jif # >^ tJt 1^ 'fg. T » 

2. ^ m m SL U >n % ( Motion Compensated 
De-Interlacing Algorithm) 

& iff 6fj ^ ^ It :^ >^ ^ >ft ( motion 

compensati on) » Jt # -ji M -f^. ^ ^ ife, it SDTV ( 
Standard Definition TV) 3. ^ ^ ^ ( hi-fi) ^ DTV.^|| 

-t- " m m m Sl ^ ^ ^ }i: * ^^Jj # m ( l n ter- 
field) # # ' ^II ^ - f^l t ;lf 1% flf Tal >fiz: ^£ # t 6^ 

it ^ ^ ^ - ^ n X m ^3. ^ « ^ ;^ # - ^fm * # * 

* # # ^ -f* ( motion estimation) ' ^ t # t& 

i^* (motion vector) ¥} ^ ^ it ^ A ^ — iM ^n. ^% M ^ 

— in % ° i£ — # ^ 6^ i-x ^ dt^ E£ i& ( b lock-match i ng 
) ¥j m- ^ ^ 4f ♦ fli3^3!!6^jllJtfeA'h ( block size) A ^ 
4 X 4f'J 8 X Sit " i^ ^ it ^ ^ it ^ A ^ - m t P. ^ 

it ^ ^ n ^ it ^ ^ ^ it n ^ m ^ m St- ^ ^ ^ m i^ "f- » 

ffii -Jt S 7^ m m a # t ' S ^ i^J 'ft ffi MPEG^ m m :^ 
>h^^n ' m MPEG A Motion Pictures Experts 

Group ^ m % ^ ^ ^ ^ m. ^ ^ m (video) ^^-^( 
Audio) A % ( System) =- ^ « P4. ^ S 4^ if ^7 » 
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i ' ^tmi^m (8) 

IHPEG 4l ^ m ^ ^ - ^'i ^ U ^ a ^ ' MPEGl - MPEG 2 ^ 
MPEG4> MPEG7 # «> 

>i 6^1 §a fl^ '14 1^ ^ • S lib -ji - it ^ t& ^ >f> ^ >^ ?'J t 

' ^ ^km m ^ ^ ^ m m ( spatial) m ^ ^ m 

( temporal) ^ » iB3:f£"IR.^,^ ( video compression 

) A it m t m m m ' ift # -i- 1^ i ?!. 'fi ( 

redundancy) ^ ^ ^ M Bl m ^ ^ ^ " 1^ ^ Fal _L 4 
t n m ^ Si: ' ii t ^ m « 6tl 4^ '14 ' i-X ^ Fa^ # 

( 'f^J:itD • Discrete Cosine Transform ^ Wavelet 
Transform) #;(7o_L 4 -fb ( Quantization) i^ ^1 ' M ^ 
^ m ^ ' it ^ ^ ^ " 5. ;^r^ 1^ fal _L 6^ 

4 # ' m J-X il -f* ^^'J ( Motion Estimation) ¥} M ^ 
' ^ Pal J:: i ;^ t # a A 1^ ' J-X it $>J 6(l @ 6tJ 

» TTij .jfe MPEGM m ( ^ m ^ :> m f ♦ # ^ t ^ 

' I *® ( Intra-f rame) - B 
t ® ( Bi-directional frame) 5^ Pt 3& ( Predicted 
frame) « * t It ® ^ ^ # 4^ >t II * ^ t ® ^ F^l 6^ #^ ' 
^^/f^^6^;^-m^^6^lt® ?i ^ A M m ^ It®# 

^ ^ ^ m in- ' t ® t ^ * ;f # #t # ' it p. ^ 

-sf a 4" ^1- ® 6^1 P 4 ® o 




1^ 14 K 



(9) 

5. ^ ^ fMI- 6^) ^ M ( ^1 ^ e ) ' Ijj # a 1^ 

^1 >^ it ^ ( decoding) ' m 'A n BL ^. 
-fb ( Inverse Quantization.' I Q) .S. >^ # ^ ^ # ^ ( 
Inverse DCT: IDCT) ' m m ( frequency domain) ^ 



it m.^ n 




% ^ fal 6*1 ' ^If -ft 1^ 41. 




^ 6*j 
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data stream) ' m '^k ^ ^ =^ ^-^ yk i^f ^ ^ ' 
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( video reconstructed 
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buffer) 
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6*J ^ tf 


' A # 






^ a tb *t 


^ m m % ^ ^ n ^ ^ 




Yl- 6*? ^ 


^ M 








' K >ft ffl ^ >^ # 3^ it 




^ it 


^ m sl 


It 




Jl o jlb 


- ^ ' s|i M a ^ -fsi A "t 


m ( 


PC) 


-h 






^IL ^ It 


6*1 fMt ' -fs ^ ^ t t -t- ' 


ii ^ 


^i: -ft ^ 




It 




^ ^ 4^ 


A 6*1 ^ # o jlb ^'h ' ^ ^ 


i§ ^ 


^ #t -4 








' e. 


^ m Ml m ^ M it ' 


EI itb 


-f^. # 




^ 15 1 



i ^ ^^nm (10) 



f ^ it 












9 


















X3 












O • 


m 








T 


it 


m 




it n 


m 




& 








itL 








it 




% 




i^ 




























o 




[ 






]^ 




] 












it 














^ A 








m 




® 


jtb 








* t 






i^ 




A 




iiL 






# ' 














it 


i^ A 






m 








o 




lib 


' ^ 


^ % 
















>^ 




m - 










S 


















^® 






m 




















# 




a ft! 
































» 






A 


% m 




"V 














Pi- 




















S 












iSL 













#1 A 


f: 






m 


>:i5L 










it 


i # 


i^ ^ 








n t 








it 3^ 


-fin A 








































lEI 








i^ J. 


a 












i. t 




T - 


i^ 








4S 








.^4 t 




% ^ 








>^ 








u 


# 




It 




tfi 


- 


7 






-f® A 












lit 


itL ^ 






It ' 


ii 




it 






















( 


Hard disc) 


o 










— 


a -ft 


i® 


A ^ -fi ^ 


o 






it t> 






# 


it i!§ 


— 4. 












T i-X 


ill iE^ *t -fit 






ft 




A 








m it 








o 








it in 


A ^ 


















it m. 






m 


^ iiL 




i - ^mt^m (11) 

















9 














s 








it 


m 




6*; >^ 




















1 "J 




1 J 






A 












' -fit 


#1 A 


Ji^ 

«^ /vis/ 










fl 






M 






;^ 








o 






































iB 










A 


it 






















-1- 






m. 






% 


9 










m 




m ^ 


7t is. 












'fb 








m 


m 




It 






9 






it 




im A 


% J3i 






/ f 








9 




















t5: 


tf 






M. 


^ at 








o 












































J:. 








s 




9 








4% 








it 


'fin 


A *L 








it 








TIT 








-g- 














J 






■ -t 












5c. 






tfL 








tb 




tfl 




tfl 




9 


JX 


it 


it 


itb — 






tfl 


















>^ 




9 




# 












41, ta 


o 151 


J 


ife. 


1 J 




tb 














4^ 


9 


JX 




# 

* 4 








-g- ta 




^ it 


1 4 














*t 




•i- 










Ml 




9 








M i^ 




4. 














tfl 






-fi 


-t- 


tfl 


o 




4^ 






it 


-ft 
















it 






tfl 




*t 




-1- 


ta 














^b ^ 






tfl 










tfl 


O 










il 












-fb 












-1- 




o 
















































its 






it 




A 


*t 


i± 


J. 








it 
















H 






















^£ 


ta 


m 


,^ 






m - 
















tfl 


it 








.4 




9 




1^ 




It 








^ 17 S 



3. - ^mmR (12) 

•I- m it M >4 s ' a 1^ >fg. ^ >fSL -i- ifi m ffl ^ # t. " - 
^£ m /-t- la fs] ^ >4 7t ' fi^ & m ^ m ^ ^ ^n. iK bl m 
ji^^^i^'fi-g-tfLit^tisj^-^s ' ^ ^- - n ^ m m 
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